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(54) Organic light emission element array on semiconductor substrate 



(57) An organic light emission element array oonv 
prises: an organic light emission film (4); an array-lii^e 
lower electrode (3), being connected to the organic light 
emission film (4); an upper etecuode (5), being connect- 
ed so as to put the organic light emission film (4) be- 
tween the lower electrode (3); and an integrated circuit 



(2) for driving for applying voltage to the organic light 
emission film (4) so as to emit light therefrom. Herein, 
on the semiconductor substrate (1) is constructed the 
integrated circuit for driving (2), and on the semiconduc- 
tor substrate (1 ) are fomr>ed the lower electrode (3), the 
organic light emission film (4) and the upper electrode 
(5), under condition of t>etng laminated one by one. 
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Deserlption 

BACKGROUND OF THE INVENTION 
FIELD OF THE INVENTION 

[0001] The present Invention relates to a light emis- 
sion element array for use as a light source o1 such as 
a printing head, etc., in electrophotography printers , and 
in particular it relates to an organic light emission ele- 
ment array with using organic electro-luminescence in 
a light emission film thereof. 

DESCRIPTION OF PRIOR AFTT 

[0002] Conventionally, an LED printing head using an 
LED(s) therein has been used as the printing head, be- 
ing as a light source of electrophotography printers. On 
the other hand, an organic light emission element array 
using the electro-luminescence therein conriesto be pro- 
posed and/or devised as an organic electro-luminescent 
printing head. The organic light emission element an^y 
using the organic electro-luminescent printing head is 
simple in the manufacturing process thereof, in compar- 
ison with the LED array, therefore It is effective tor re- 
duction of the cost thereof. 

[0003] in the organic light emission array using the 
above-mentioned organic tight emission film, a plurality 
of chips of the organic Dght emission element array are 
disposed on a substrate along a line, and those organic 
light emission anay chips are connected to a plurality of 
circuits of driver integrated circuits for driving, respec- 
tively, thereby constructing the printing head being 
aligned on a straight line. With such the printing head, 
the organic light emission elements of the printing head 
emit lights responding to drive signals which are gener- 
ated from the driver Integrated circuits for driving, and 
the lights emitted pass through a convergent rod lens 
array, so as to be inadiated upon a surface of a charged 
photoconductor drum, theretiy fonrMpg an electrostatic 
image or picture. 

[0004] In such the organic light enrtisslon element ar- 
ray as mentioned in the above, which is used as the 
printing head in the conventional art, since the plurality 
of the organic light emission elements and the plurality 
of the driver Integrated circuits for driving are mounted 
on a circuit board, and further since they are connected 
to through wire bonding, there is a necessity that they 
must be treated with troublesome processes, such as 
mounting of the elements and the wire bonding thereof, 
therefore the manufacturing process comes to be com- 
plicated and takes costs for the manufacturing thereof. 
Also, on the circuit board are mounted those organic 
light emission elements and the respective driver Inte- 
grated circuits tor driving thereof, therefore there is a 
problem that it is difficuU to make it small in the sizes 
thereof. 



SUMMARY OF THE INVENTION 

[0005] An object is, according to the present inven- 
tion, by taking such the problem in the conventional or- 
5 ganic light emission element array Into the considera- 
. tion, to provide an organic Rght emission element array, 
with which can be constructed a printing head being 
small-sized and cheap. 

[0006] According to the present invention, for accom- 
10 plishing the above-mentioned object, an integrated cir- 
cuit 2 for driving is constructed directly on a semtoon- 
ductor substrate 1 , on which are laminated an anray-llke 
lower electrode 3, an organic light emission film 4 and 
an upper electrode 5. With this, it is possible to construct 
^5 the organic fight emission element array, without mount- 
ing the organic light emission elements and the integrat- 
ed circuit elements for driving thereof on a circuit board, 
thereby to connect them through the wire bonding, re- 
specth^ely. 

20 [0007] Namely, according to the present Invention, 
there is provided an organb light emission element ar- 
ray, comprising: an organic light emission film 4; an ar- 
fay-like lower electrode 3, being connected to said or- 
ganic light emission film 4; an upper electrode 5, being 

25 connected so as to put said organic light emission film 
4 between said lower electrode 3; and an integrated cir- 
cuit 2 for driving for applying voltage to said organic light 
emission film 4 so as to emit light therefrom. Herein, on 
the semiconductor substrate 1 is constmcted said Inte- 

30 grated circuit 2 for driving, and on said semiconductor 
substrate 1 are fonmed said lower electrode 3, said or- 
ganic light emission film 4 and said upper electrode 5, 
under condition of being laminated one by one. 
[0008] With such the organic light emission element 

35 array, since the integrated circuit 2 for driving is con- 
structed dIrectJy on the semiconductor substrate 1 , and 
further on which are laminated the array-like lower elec- 
trode 3, the organic light emission film A and the upper 
electrode 5, therefore *t can be manufactured only 

40 through a processing process lor the semiconductor 
sufc>strate 1 of constructirtg the integrated circuit 2 for 
driving thereon, and film fonning pmcess for lonning the 
lower electrode 3, the organic light emission film 4 and 
the upper electrode 5 on the semtoonductor substrate 

45 1 . Accordingly, there Is no r>ecesslty that the organto 
light emission elements and the Integrated circuit ele- 
ments for driving are mounted on the circuit board re- 
spectively, nor is necessity of connecting the elements 
which are mounted through the bonding wire, etc. 

so [0009] The organic light emission film 4 and the inte- 
grated circuit 2 for driving thereof may be located at the 
positions, being separated on the semiconductor sub- 
strate 1 , under the condition of being connected to each 
other through the tower electrode 3, however it is pref- 

55 erabte to fomn the organic light emission film 4 on the 
integrated circuit 2 for driving through the lower elec- 
trode 3, thereby fonning the integrated circuit 2 tor driv- 
ing and the organic light emission film 4 at the same po- 
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sition. With doing so, there Is no useless plan remaining 
on the semiconductor substrate 1 , therelsy making the 
smalt-sizing of the organic light emission element array 
easier. 

[0010] As was explained in the above, the organic 
light emission element array according to the present 
invention can be manufactured only through the 
processing process for the semiconductor substrate 1 
of constructing the integrated circuit 2 for driving there- 
on, and the film forming process for forming the lower 
electrode 3, the organic light emission film 4 and the up- 
per electrode 5 on the semiconductor substrate 1 . Ac- 
cording to this, there is no necessity of mounting the or- 
ganic light emission elements and the integrated circuits 
for driving thereof on the circuit board, respectively, nor 
Is necessity of the step ot connecting the elements 
which are mounted on through the bonding wire. There- 
fore, ft is possible to manufacture the organic light emis- 
sion element array with the processes being simpler, as 
weD as to malce It easy in small-sizing thereof. 

BRIEF DESCRIPTION OFTTHE DRAWINGS 

[0011] 

Fig. 1 is an outline plan view of an example of the 
organic light emission element array according to 

the present invention; 

Fig. 2 is a view of A-A cross-section in the Rg. 1 ; 
Fig. 3 is an outline plan view of another example of 
the organic light emission element array according 
to the present invention; and 
Fig. 4 is a view of B-B cross-section in the Fig. 3. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

[0012] Hereinafter, embodiments according to the 
present invention will be fully explained In details there- 
of, by referring to the attached drawings. 
[0013] An example of the organic light emission ele- 
ment array according to the present invention will be 
shown in Figs. 1 and 2. A semiconductor substrate 1 Is 
prepared, in advance, on which an Integrated circuit 2 
for driving is constructed. For example, transistors, di- 
odes, resistors, capacitors, etc., ere constructed or 
formed on a semiconductor wafer, such as silicon single 
crystal wafer, etc., by means of etching, doping, etc., 
thereby constructing the monolithic integrated circuit 2 
for driving, Thereafter, the semiconductor wafer Is divid- 
ed into each substrate, so as to be the semiconductor 
substrate 1 . Although not shown in the figure, on the in- 
tegrated circuit 2 for driving are provided electrodes at 
a predetermined distance between them, for the pur- 
pose of outputting driving signals thereof. 
[0014] Further beltlike conductor fitms or layers are 
provided, so that they pass through the electrodes for 
outputting the driving signals of the above-mentioned in- 
tegrated circuit 2 for driving on the semiconductor sub- 



strate 1 , thereby forming a plural number of lower elec- 
trodes 3. For example, those lower electrodes 3 are pro- 
vided by tombing a conductor film or layer under the con- 
dition of being masked on the portions other than those 

5 where the bwer electrodes 3 are formed on the surface 
of the semiconductor substrate 1 , through the sputtering 
method and/or the vacuum evaporation method. Or al- 
ternatively, after forming the conductive film or layer on 
the semiconductor substrate 1 , the lower electrodes are 

10 formed by means of the photo etching, etc. The lower 
electrodes 3 shown in the figure are provided in parallel 
at a predetemiined distance therebetween in the beltlike 
shape, and an erKi of the lower electrode 3 is located 
on the electrode for outputting driving signals of the 

15 above-mentioned Integrated drcuR 2 for driving, thereby 
being connected therewith. 

[0015] At the other end of the lower electrode 3 is 
formed a longitudinal organic light emission film or layer 
4, covering in a direction of disposition of those tower 

20 electrodes 3. This organic light emission film or layer 4 
is a film body which is formed from an organic electro- 
luminescent material, and it is fomrjed through the vac- 
uum evaporation of the organic electro-luminescent nna- 
terial under the condition of being masked on the sem- 

25 iconductor substrate 1 in advance, or through etching 
by means of the photolithography after the vacuum 
evaporation of the organic electro-luminescent material 
on the semiconductor substrate 1 , thereby f omning the 
organk: light emission film or layer, in such a pattern as 

30 shown in the Fig. 1 . 

[001 B) The organic light emission film or layer may be 
of type o1 two (2) layers or three (3) layers. As the two 
(2) layer type, there are one in which an upper layer 
forms a hole transmission iayerwhile a lower iayerf orms 

35 a tight emission and an electron transmission layer, and 
other one In which the upper layer iomxs the light emis- 
sion layer and the hole transmission Iayerwhile the low- 
er layer forrDs the electron transmission layer. Also, In 
the three (3) layer type, an upper layer fomns the hole 

40 transmission layer, a middle layer forms the light emis- 
sion layer, and a lower layer forms the electron trans- 
mission layer 

[0017] As the organic electro -iuminescent materials 
for forming the organic light emission layer 4, there are 

45 aluminum quinonnol complex (Alq3), oxadiazoles, etc., 
for the electron transmission tayer, trlphenylamlnes, pol- 
yvinyl carbazole, etc., for the hole transmission layer. 
Also, for the light emission layer, there are trlphenyldi- 
amine, perylenes, thlazoles, and stilbenzenes, etc. 

50 [0018] Further, on this organic light emission layer 4, 
a transparent conductive layer of such as ITO film is 
formed through the vacuum evaporation method or the 
sputtering method, thereby forming the upper electrode 
5. Such the upper electrode 5 as shown in the Fig. 1 is 

55 fonmed, for example, through fomning the transparent 
conductive film of the ITO film, etc., on the sembonduo- 
tor substrate 1 , under the conditk>n of being masked 
thereon in advance, or through etching the transparent 
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conductive tiim of the fTO film, etc.. by means of the pho- 
toiithography, after forming it on the semiconductor sub- 
strate 1. 

[0019] in the organic light emission eiement array 
mentioned above, by apptying a signal voltage for driv- 
ing from the integrated circuit 2 for driving, between the 
lower eiectrode 3 and the upper electrode in artj'rtrary, 
the organic light emission film emits the light from that 
portion. For example, in the printing head mentioned in 
the above« the light emitted from the above-mentioned 
organic Gght emission film 4, passing through the con- 
vergent rod lens array, irradiates on the surface of the 
charged photoconductor drum, thereby forming the 
electrostatic image or picture thereon. 
[0020] Further, for the purpose of protection thereof, 
such the organic light emissbn element array of the 
semiconductor substrate 1 Is covered with a transparent 
protection layer 6, at the both sides thereof, where the 
above-mentioned organic light emission arrays are 
formed. 

[0021] Figs. 3 and 4 show another example of the or- 
ganic light emission element array according to the 
present invention. In the exanple of the organic light 
emission element array mentioned above, on the senv 
iconductor substrate 1 on which the integrated circuit 2 
tor driving in advance, there is provided a longitudinal 
beltiike conductor film is provided, so as to from the low- 
er electrode 3 therewith, and an end of this lower elec- 
trode 3 is connected to the electrode for outputting the 
driving signal of the above-mentioned integrated circuit 
2 for driving, while forming the organic light emission 
film 4 and the upper electrode 5 at the other end of the 
lower electrode 3. Namely, the integrated circuit 2 for 
driving and the organic light emission film 4 are sepa- 
rated by the semiconductor substrate 1 therebetween. 
[0022] On the contrary to this, In the example shown 
in the Figs. 3 and 4, on the integrated circuit 2 for driving 
are laminated the lower electrode 3, the organic light 
emission film 4 and the upper electrode 4 one by one, 
therefore the integrated circuit 2 for driving and the or- 
ganic light emission film 4 are provided at the same po- 
sition ot the semiconductor substrate 1 . The stnjctures 
other than that mentioned in the atiove are basically 
same to those of the organic light emission element ar- 
ray, which was explained by referring to the Rgs. 1 and 
2. 

[0023] With such the organb light emission element 
array as mentioned in those Figs. 3 and 4, since the in- 
tegrated circuit 2 for driving and the organic light emis- 
sion film 4 are provided at the same position of the sem- 
iconductor substrate 1 . therefore it is possible to obtain 
further small-sizing of the organic light emission element 
array. 

[0024] The features disclosed in the foregoing de- 
scription, in the claims end/or in the accompanying 
drawings rT>ay, both separately and in any combination 
thereof, be material for realising the Invention in diverse 
lonm thereof. 



Claims 

1. .An organic light emission element array, compris- 
ing: 

5 

an organic light emission film (4); 
an array-like lower electrode (3), being con- 
nected to said organic lighl emission film (4); 
an upper electrode (5), being connected so as 

10 to put said organic light emission film (4) be- 

tween said lower ebc^ode (3); and 
an integrated circuit (2) for driving for applying 
voltage to said organic tight emission film (4) so 
as to emit light therefrom, wherein on the sem- 

is iconductor substrate (1 } is constructed said In- 

tegrated circuit for driving (2), and on said sem- 
iconductor substrate (1) are formed said tower 
electrode (3), said organic light emission film 
(4) and said upper electrode (5), under condi- 

^ tion of being laminated one by one. 

2. An organic light emission element array as defined 
in the cla»n 1 , wherein said organic light emission 
film (4) and said integrated circuit (2) for driving are 

25 located on said semiconductor substrate (1). under 
condition of being connected with said lower eiec- 
trode (3), at positions being separated from each 
other. 

30 3. An organb fight emission element array as defined 
in the claim 1 , wherein said organic lighl emission 
film (4) is fonmed on said integrated circuit (2) for 
driving through said lower electrode (3). 
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